I. Introduction
Spinal anaesthesia is the technique of choice for lower abdominal operations including vaginal hysterectomy. Bupivacaine is the most common spinally used anaesthetic.However to address the problem of limited duration of action and to improve the quality of analgesia both intra-operatively and post-operatively, intrathecal opiates like morphine and more recently fentanyl have been given in addition to bupivacaine (1) (2) (3) . However the risks of delayed respiratory depression, nausea, vomiting, pruritus, urinary retention are inherent to the use of IT opioids (4, 5) . Since both analgesia and adverse effects are dose-dependent, techniques that potentiate the analgesic effects of intrathecal fentanyl, allowing for a reduction in its subarachnoid dosage without increasing its side effects, is of interest. Dexamethasone, a corticosteroid with strong anti-inflammatory effects, provides postoperative analgesia (6) (7) (8) , prevents nausea and vomiting in patients undergoing chemotherapy (9 -12) , and reduces postoperative nausea and vomiting (PONV) (8, (13) (14) (15) (16) .However, prophylaxis with dexamethasone in intrathecal fentanyl-related analgesia, nausea, and vomiting has not been reported. The aim of the present study was to determine whether a combination of IV dexamethasone and subarachnoid fentanyl would enhance the analgesic effect of subarachnoid fentanyl and reduce its adverse effects of nausea and vomiting under spinal bupivacaine anesthesia.
II. Methods
We studied 80 ASA I and II patients (American Society of Anesthesiologists grading system ASA I _ a normal healthy individual, ASA II _ a patient with mild systemic disease) undergoing vaginal hysterectomy under spinal anaesthesia. Informed consent was obtained from all patients and the study was approved by the Hospital Ethics Committee. The exclusion criteria included known allergy or contraindication to any of the test drugs or spinal anesthesia (e.g., coagulation defects, infection at the puncture site, or preexisting neurological deficits in the lower extremities). Patients were randomized by the sealed envelope method (on the basis of a block-randomized computer-generated list), and the randomization code was kept separate and not known to any of the investigators until the study was finished. The drug/placebo solution was drawn into a syringe by a nurse not participating in the study and was delivered to the investigator (TB) who was outside the medicine room and unaware of the content. The saline and dexamethasone solutions appeared transparent and completely identical at the time syringes were given to the investigator. Thus, the patient, the anesthesiologist, the surgeon, and the study observer were all blinded with respect to the study group. The study drug was administered to the patient within 5 minutes after drawn into the syringes. None of the patients received any premedication.They were randomly assigned into either the dexamethasone group (Group A) or the placebo group (Group B). The patients in Group B received IV 2 mL saline and those in Group A received IV 0.1 mg / kg dexamethasone just before spinal anesthesia. After the administration of IV medication, spinal puncture was performed at the L2-3 or L3-4 interspace with a 22-gauge introducer needle and 27-gauge Sprotte needle by using a midline approach with the patient in the modified Oxford position. The spinal drugs were given over 30 s. All the patients in both the groups received 10mg bupivacaine and fentanyl 12.5 mcg via the subarachnoid route. Immediately after the administration of the spinal drugs, the patients were placed horizontally in the supine position and were maintained in the same position throughout surgery. All patients were given 15 mL/kg of compound Ringer's lactate solution as a circulatory preload followed by infusion at 6-10 mL / kg/ hr through a 16G cannula. All patients were routinely given supplemental oxygen via a ventimask at the rate of 4L/min. The level of sensory blockade to cold was assessed with a pin prick and cold touch method performed in the mid-clavicular line at an interval of 2 min for 20 mins & then every 10 mins. The Onset, Duration, Highest level of sensory block & time of regression to the L1 dermatome were noted. The patients were monitored continuously with ECG, Spo2, heart rate, non invasive blood pressure, and respiratory rate. The blood pressure was recorded every 2 minute during the procedure and every 5 mins thereafter for 120 minutes. Any fall in blood pressure greater than 20% decrease in systolic blood pressure or an absolute systolic arterial pressure less than 100 mmHg was considered as hypotension and treated with boluses of mephentermine and fluids where appropriate. All episodes of hypotension, nausea and vomiting, shivering, somnolence, respiratory depression, inadequate analgesia and pruritus were recorded. Any treatment given for the side-effects was noted. The duration of surgery was also recorded. At 120 mins after the block was given, the patients were assessed for their degree of somnolence using the Campbell score (17) (1 -wide awake; 2 -sedated but easily arousable; 3 -drowsy and difficult to arouse, and 4 -unarousable).
Residual motor blockade was assessed using the Bromage scale (18).
(0 -unable to move feet or knees, 1 -moves feet only, 2 -moves feet and knees, and 3 -full range of movements).
The patients were asked to assess the quality of the anaesthesia on a four-point modified Belzarena scale (19) (l -unable to tolerate pain; 2 -able to tolerate discomfort with additional analgesia; 3 -some discomfort but no additional analgesics required, and 4 -completely satisfied).Pain was assessed with the help of a 100mm visual analogue scale where 0 means no pain at all and 100 signifies the worst pain experience possible (20) . This assessment was carried out at intervals of 6 hours for the first 24 hours. The rescue analgesic in the form of inj. Diclofenac sodium 75 mg was administered on patient request. The incidences of nausea, vomiting and pruritus were evaluated with the help of a "yes" or "no" survey. Throughout the first postoperative day, the patients were interviewed to check for headache, backache, nausea and vomiting and pruritus. The presence of urinary retention was not assessed as our patients are routinely catheterised for 24 hours postoperatively. The duration of absolute analgesia and Effective analgesia, defined as the time to administer the first dose of postoperative analgesic, was recorded.
Sample size calculation was based on added total VAS scores of overall pain during first day from 35 consecutive patients undergoing vaginal hysterectomy receiving a similar anesthetic and analgesic treatment as placebo patients in the present study. With a power to detect a minimal relevant difference (MIREDIF) between surgical groups of 50% and a type 1 and 2 error of 0.05 and 0.20, respectively, 39 patients in each group would be adequate. We included 2 × 40 patients in the study. Parametric data were analyzed with unpaired t-test; the incidence of adverse effects was analyzed with Fisher's exact test. The VAS data were analyzed with the MannWhitney U-test A value of P <0.05 was considered statistically significant. Data were expressed as mean ± S.D. of the mean.
III. Results
There were no significant differences in patient age, weight, height, inj to delivery interval or duration of surgery between the three groups (Table I) .
Demographic profile of both the groups:
Variables Gr A (n=40) There was no significant difference in onset and the highest level of sensory blockade (Table II) .
Characteristics of the sensory block
There were no significant differences in between the two groups with regards to their onset and duration of motor block (Table III) . Twenty-four Hour Visual analogue Score (VAS) assessment, VAS pain Score at 6-hr intervals (Table IV) VAS pain scores (mm) Mean ± SD There was a significant decrease in the incidence of pruritus with the addition of intravenous dexamethasone. These patients complained of mild itching affecting mainly the nose and face. Of these patients, only 2 required treatment for the itching while others resolved spontaneously. The incidences of hypotension were similar in both the groups. These episodes were treated with boluses of mephentermine and fluid loading. Nausea was reported in 4% (2/50) in the fentanyl group and 24% (12/50) in the bupivacaine alone group. There was a significant difference between the groups. There were no significant differences in the degree of somnolence or motor blockade 120 mins after intrathecal injection of the study solutions. There was a significant difference in the patients' assessment of intra-operative anaesthesia at 120 mins. The satisfaction scores were much higher in the study group. (Table VII) BELZARENA SCORE Gr A 96 % Gr B 64 %
Characteristics of motor block

IV. Discussion
Previous studies have demonstrated the analgesic and antiemetic effects of i.v. corticosteroids (6 -16) . In our study, time to first demand, number of administrations of IM diclofenac,VAS pain score at four-hour intervals and 24 hours, and the incidence of nausea and vomiting were significantly reduced between the two groups while the duration of absolute analgesia was prolonged. This result is in synchrony with several previous studies (6 -16) .One study has demonstrated that dexamethasone administered orally could decrease wound pain after tooth extraction (6) .Similarly another study has shown a reduction in pain, fatigue, nausea and vomiting, and duration of convalescence in patients undergoing uncomplicated Laparoscopic Cholecystectomy and receiving intravenous dexamethasone when compared to placebo, and recommends preoperative dexamethasone (8 mg) for routine use (21) . Movafegh et al have also shown a prolongation of analgesia after intrathecal meperidine (22) .However at least one study fails to demonstrate any such effect of dexamethasone after inguinal herniorrhaphy (23) . The mechanism of analgesic action of dexamethasone is not conclusively proved. Acute noxious stimulation of peripheral tissues leads to sensitization of dorsal horn neurons of the spinal cord by the release of excitatory amino acids such as glutamate and aspartate. These amino acids activate N-methyl-Daspartate receptors resulting in calcium ion influx (24) . The increased intracellular calcium leads to activation of phospholipase A2, the rate-limiting enzyme in prostaglandin synthesis, which converts membrane phospholipids to arachidonic acid. Simultaneously, there is up-regulation of the expression of cyclo-oxygenase-2 in the spinal cord, leading to prostaglandin E2 synthesis and a resultant hyperalgesic state (25, 26 ) .Corticosteroids are capable of reducing prostaglandin synthesis by inhibiting phospholipase A2 through the production of calciumdependent phospholipid binding proteins called annexins ( 27) ,and by the inhibition of cyclo-oxygenase-2 during inflammation. (28) . Dexamethasone IV is an effective antiemetic for chemotherapy-associated emesis (9) (10) (11) (12) . Dexamethasone also reduced PONV in patients undergoing tonsillectomy (13, 15) and major gynecologic surgery (8, 16) . Because dexamethasone reduces chemotherapy associated emesis and PONV, it seems reasonable that it may also be effective in the prevention of IT fentanyl-associated emesis. The antiemetic mechanism of corticosteroids is unknown. Dexamethasone may inhibit the synthesis of prostaglandin, which is related to the triggering of emesis (10) . Previous studies suggested that decreased serotonin release in the central nervous system and changes in the permeability of the blood cerebrospinal fluid barrier to serum proteins (14) may also play a role in the antiemetic effects of corticosteroids. The complex act of vomiting is controlled by the emetic center, which can be affected by stimuli from several areas, including the chemoreceptor trigger zone (CTZ) in the area postrema (17) . The CTZ is rich in dopamine, opioid, serotonin, histamine, and muscarinic cholinergic receptors; these may play an important role in the transmission of impulses to the emetic center (17) However, no currently available drug will antagonize all receptor sites involved in the emetic response. Hursti et al. (29) demonstrated an antiemetic effect of exogenous corticosteroid only in patients with low endogenous corticosteroids. In addition, dexamethasone 8 mg alone did not reduce PONV (30) , although the reported dose of dexamethasone for prevention of PONV ranges from 0.15 mg/kg, up to a maximum of 10 mg IV, 8 mg orally (6, 16) . The possible adverse effects associated with the administration of corticosteroids, such as retardation of wound healing, increased susceptibility to infection, and gastrointestinal hemorrhage, were not found in this study because no prolonged hospital stay occurred because of wound infection or delayed healing and no hematemesis or melaena happened in the patients. Previous studies (8, 13, 15, 30) also have demonstrated that short-term (24 hours) use of corticosteroids was safe. However, the precise dose of corticosteroid or duration of therapy with a corticosteroid that may cause corticosteroid-related adverse effects is unclear, particularly in patients at risk for such adverse effects. It is also unclear whether a single dose of dexamethasone can suppress adrenal function in patients during surgery. The levels of dizziness and anxiety observed in this study were relatively mild, and there was no difference in the incidence between groups. Pruritus and respiratory depression were not observed in any of the patients. In conclusion, we found that prophylactic administration of IV dexamethasone 0.1 mg/kg did enhance the analgesia and reduced the incidence of emesis in patients receiving spinal anesthesia with bupivacaine plus fentanyl during vaginal hysterectomy.
